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The ordinary grower could not afford to take the time nor could
he afford the expense of this careful breeding and selection, but this
plan could be carried out if a circuit could be established with head-
quarters situated well in the north and center of the corn belt, where
the 'breeding could be conducted by one well versed in the art, and sub-
breeding stations could be. located in the various States or zones.
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This experiment was planned to throw light on the amount of
crossing which occurs normally in fields of upland cotton. It was
necessary to find two varieties so distinct that their first generation
progeny could be recognized without' difficulty. Experiments in
crossing okra-leaved forms of cotton with the ordinary broad-leaved
forms have proved that the cross-bred plants in the first genera-
tion are uniformly intermediate in leaf form between the parents, and
are readily distinguished from either. A plat of Ratterree's Favorite,
an okra-leaved form, was planted in the laboratory yard at Waco,
Texas. Scattered through this plat, seed of a select strain of Triumph
was planted, the arrangement being such that each Triumph plant
was entirely surrounded by plants of Ratterree. If an insect alighted
from any adjacent plant on a Triumph plant in this plat it gave an
opportunity for cross fertilization.
From these Triumph plants 81 bolls were saved, the location of
each boll on the plant being recorded. The seeds from these were
planted in 1909, two in a.hill, and the progeny from each boll was
staked separately. The season was a difficult one for securing a stand,
and an average of about 10 plants per boll was all that was finally se-
cured. No thinning had been done. Had the stand been perfect there
should have 'been about 30 plants per boll. In the fall, an examination
of all the plants gave the following result:
Pure Triumph, 702; crossed, 86; total, 788; percentage crossed,
10.9. The number of plants included here is sufficient to give a-good
degree of reliability to the results for this region in 1908.
At the same time a-record was made of the number of crossed
plants occurring from each of the SI bolls planted with the following
result: Number of bolls yielding only pure Triumph plants, 43; number
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of bolls showing crosses, 38; total, 81; percentage showing crosses,
46.9. These numbers are not large, and, besides, the stand was only
about 33 per cent, so that the percentage of crossed bolls is undoubtedly
too low in this case. In no case were the crossed plants in any one
boll equal to 50 per cent of the product of the boll, and in 20 cases,
or over 50 per cent of the crossed bolls, only one plant was crossed.
An examination was made to determine whether the position of a boll
on the plant had any relation to cross-fertilization, but it was impossible
to make out any relation whatever. It -seems that the insects which
did the crossing must have worked regularly through the season,
while bolls were being set.
During the latter half of October observations were made at
Palestine, Texas, to determine what insects were at work on the inner
calyx nectaries of cotton. - The main workers were bumble bees, honey
bees, and butterflies.
Two butterflies, Eurema nicippes Cramer and Callidryas eubule
Linn., were found to be continually engaged in working the inner calyx
nectaries. They may be disregarded as pollen carriers, however.
When a butterfly alights on the rim of the corolla it pushes its tongue
down into each opening from the one position; this tongue rarely
touches the stigma, and is coiled on the way to the next flower; so
it seems unlikely that they carry any pollen.
The common honey bees work both the inside and outside
nectaries, but even when visiting the inner calyx nectaries they alight
on the corolla rim and crawl down the petals with their backs to the
anthers, and rarely pass over or touch the stigmas. For this reason
they are not of prime importance as pollen carriers. They do visit
cotton blossoms for the sake of the pollen, however, and when on this
mission they may cause some cross-pollination.
The insect which was most active in September at Palestine,
Texas, however, is the common bumble bee, Bombus americanorum
Fabr. This bee was found at all hours of the day at work on the
inner calyx nectaries. It always entered the blossom by clasping the
staminal column and was compelled to use some force to push itself
into position to reach the nectary. This process was repeated for
each of the five openings to the nectary, so that the bee clasped the
staminal column from five sides, and in each position the motion of
its legs was such that large amounts of pollen were dislodged from
the anthers, and the stigma became coated with pollen in a solid layer
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over the whole stigmatic surface. Much pollen was also left in the
bottom of the blossom around the base of the staminal tube, where it
had fallen in the struggles of the bee to reach the nectaries. It is
plain that in this way the ventral surface of the bumble bee would •
become covered with pollen, and that the next blossom entered might
have foreign pollen placed on its stigma by direct contact with the
legs or abdomen of the bee, or by having it thrown on the stigma •
from the bee in his struggles. However, it would rarely occur that
any blossom would be completely cross-fertilized by these bees, since
they help much more in self-pollination than in crossing, and it is
possible that a blossom might be visited without leaving any foreign
pollen on its stigma.
 5)
Several species of wasps were frequent in the cotton fields, but in
MENDELIAN INHERITANCE IN HYBRIDS OF UPLAND
AND EGYPTIAN COTTON.
W. LAWRENCE BALLS, Cairo, Egypt.
In the last report of the Association some reference was made
to the possibility of applying Mendel's law in cotton breeding. Since
the writer has been engaged for the last five years in research on
this subject, through the kindness of the Khedivial Agricultural So-
no case were they observed to enter the blossoms, and they may there-
fore be disregarded as pollenizers.
It is of interest to note that the insects found concerned with carry-
ing cotton pollen at Palestine, Texas, were species entirely different
from those found by Mr. H. A. Allard in northern Georgia, and report-
ed elsewhere in publications of the American Breeders Association.
In the practical problem of securing isolation for breeding plats
it is important to know how far bees will carry pollen. I have as
yet conducted no experiment to determine this, but have some in-
cidental data on the subject. In 1908 I had some Triumph cotton,
4 rows, planted about 2 rods distant from a row of okra-leaved cotton
at Palestine, Texas. Thirteen plants were selected from this plat, and
were planted in centgener rows in 1909. Of these 13 rows, 6 showed
no crossed plants, and the other 7 showed from 1 to 5, or 16 in all.
This makes about V/± per cent, since there were 1,300 plants. W,
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